Introduction
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Increasing pressures on land and other natural resources is largely attributed to the increase in 41 demand for agricultural products. Organization of the United Nations (FAO), the world will need to produce 70% more food by 50 2050 to meet increased demand [2] . For these reasons, it has become important now more 51 than ever to find effective ways to sustain global agricultural production at healthy and 52 equitable levels. 53 Diet is an important factor in achieving sustainability in agriculture and equal resource 54 distribution. Food consumption patterns vary widely between countries and cultures. As shown 55 by the FAO, average caloric intake in least developed, developing, and industrialised countries 56 varies widely; 2,120, 2,640, and 3,430 kcal per person per day, respectively [3, 4] . However, in 57 many developing countries the average intake is lower than 2,120 kcal per person, resulting in 58 undernourishment [2] . The United States Department of Agriculture (USDA) released The
59
Dietary Guidelines for Americans, 2010 to promote a healthy diet low in calories and saturated 60 fats. The dietary guidelines are divided by food groups and daily caloric intake levels depending 61 on age, sex, and physiological status [5] . Currently, agricultural outputs and dietary practice-62 both within the United States and many other rich countries-do not mee those guidelines and 63 favour more land-intensive and calorie-rich diets, such as high levels of meat consumption 64 [6, 7] . The global food system is at a point of change where a thorough understanding of the
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We used FAOSTAT data to convert the USDA Dietary Guidelines for Americans, 2010 to land 86 area required for the guideline diet at the level of country, continent, and world (see Methods   87 for details) [1] . We wished to estimate a conservative lower bound on the amount of land 88 needed to meet the guidelines, if countries were to switch to the USDA guidelines in 2010. Results. We computed both land required under domestic production as well as "displaced" 97 land required-food consumed by a country that was grown on land in another country.
99
Global analysis
100
On a global scale it is apparent that certain food groups are driving changes in agriculture.
101
Looking at these trends we see that overall, if the world were to alter their food consumption 102 to meet the USDA Dietary Guidelines for Americans, 2010 , there would need to be a dramatic 103 and unsustainable increase in agricultural lands (Figure 1 ).
Our analysis also shows temporal trends in land spared or required under the guidelines 114 ( Figure 1 ). Required land has been steadfastly increasing since 1960 (Figure 1, " 
267
We used the FAOSTAT database [1] to compile the food supply quantity for each of the 268 commodity aggregates listed in Table 1 and grouped them according to the major food groups 269 recognized in the USDA MyPyramid model: fruits, vegetables, grains, meat/protein, dairy, oils 270 and discretional [5] . For beverages, oils, sugar, butter and stimulants we converted the 271 processed quantities to equivalent primary quantities (e.g. wine to grapes, beer to barley, 272 butter to milk etc.) using conversion factors given by the FAO [9] . We also computed the 273 import dependency ratio, defined as the ratio of the import quantity to the domestic supply 274 quantity, for each country and each commodity.
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Next we took the recommended daily serving sizes of each food group based on the 276 2000 kcal/day level and converted those to masses using the food balance sheets handbook 277 given by the FAO [10] . For each country we multiplied each of these masses by 365 (days) 278 times the population of the country to get the quantity of each food group that would be 279 required in order for that country to adhere to the USDA guidelines in a year. A country's 280 surplus of each food group was taken to be the actual food supply for each food group minus 281 the corresponding quantity that would be required to meet the USDA guidelines. A negative 282 surplus is to be interpreted as a deficit, meaning that the country would need more food from 283 that group to follow the guidelines.
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For each country the surplus of each food group was divided into two parts: one that 285 was produced within that country (domestic), and one that was produced outside of that 286 country (displaced) according to the import dependency ratio [10] , which is defined as the ratio 287 of the import quantity to the domestic supply quantity, and which can be calculated from data 288 in the food balance sheets in the FAOSTAT database. Finally, for the domestic portion the 289 change in agricultural land area within that country that is required to meet the USDA 290 guidelines was taken to be the domestic surplus divided by that country's combined yield of all 291 commodities in the given food group ( Table 2 ). The change in agricultural land area outside of 292 that country was computed in the same way, but using the displaced surplus and the world 
